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To all whom it may concern: 

Be it knowu that I, Harrison Gray Dyar, 
of the city, county, and State of New York, 
have invented certain new aud useful Im-- 
provements in the Art of. Communicating -In- 
telligence by Electricity ; and I do hereby de- 
clare that the following is a full, clear, and 
exact description of my said invention, refer- 
ence being had to the drawing which is here- 
unto annexed. 

The apparatus forming the subject of the 
present invention is termed by mean ‘‘elec- 
trepode” — i. e , electric- word road — and the spe- 
cies of language or form of communication I 
designate “electrep”— i.e., electric word. 

Electric telegraphs may be divided into two 
classes— the copying-telegraph and the signal- 
izing - telegraph. By the former a skeleton 
fac simile of the message sent is made at the 
opposite end of the line of communication. 
The principal telegraphs constructed upon this 
principle are those of Bain aud Bakcwoll. 
They are founded upon the fact that a current 
of electricity has the property of decomposing 
various chemical substances, and consequently 
of discoloring or producing a stain upon pa- 
per prepared with such substances through 
which the electric current is passed. Hence 
if a sheet of an electric conducting material 
having tlife characters or letters of a message 
written upon it in some non-conducting mate- 
rial or ink be connected with some source of 
electricity and be passed in the direction of 
the writing and at a given speed beneath a 
style attached to one end of a main conduct- 
ing-wire extending betweeu two points, the 
continuity of the electric current proceeding 
from the sheet of conducting material to the 
main conductor through the style will be bro- 
ken as often as the non-conducting ink of any 
portion of any written character passes be- 
neath the style, aud if there be a style at the 
opposite end of the main conductor under 
which a sheet of chemically-prepared paper is 
passed at the same speed as the sheet of non- 
eouducting material, the paper will be discol- 
ored in those portions which pass beneath the 
style while the electric current is passing, but 
will be left of Unoriginal tint at those parts 
which pass the style while the electric current 
is broken by the intervention of the ink of the 
letters of the message beneath the opposite 


style. If the styles are pointed, each, will de- 
scribe a lino upon its respecti ve sheet, and the 
first passage of a message beueath the first 
style will be. followed at the other style by the 
formation on the paper of a line of discon- 
nected dashes separated by dots of the origi- 
nal tint whicu correspond inpositiou with the 
parts of the letters of the message which 
passed beueath the first style. If the message 
and paper be passed and repassed a number 
of times beueath their respective styles, and 
if at each repassage the two be shifted a slight 
distance transversely to the direction of the 
writing, the message will bo reproduced upon 
the paper in skeleton letters formed of dots 
of the original tint separated by discolored 
dstsofiff. * 

In some cases the process has been reversed, 
so that the skeleton letters are formed of dis- 
colored dots upon aground of the original tint. 

In either case each letter or character of the 
message requires a number of changes ot the . 
electric influence, or the transmission of a 
number of short electric enrreuts, to give the 
corresponding skeleton clianicter such a. form 
as shall distinguish it from other characters 
or letters. Hence it has boen customary either 
to pass the message a uutnbcr of times be- 
neath one style or to puss it once beueath a 
number of styles extending in a series the 
height of the writiug or printing. This mode 
of telegraphing has fallen into disuse* the rea- 
eons being, in my opiuiou, tl^ great nnmbcr of 
changes of eleetric connection required to ren- 
der the characters distinct and the practical 
difficulties attending the use of the apparatus 
employed. 

The copying -telegraph, operating on the 
principles above mentioned, is clearly distin- 
guished from the signalizing - telegraph, to 
which my invention has reference. In. this lat- 
ter class each letter, word, or syllable of a 
message is represented by a distinct signal. 
These signals are transmitted . iu succession 
‘'along the main conductor, and are indicated or 
recorded at the place where they are received. 
The different kinds of telegraphs constructed 
upon this principle are distinguished from 
each other either by the kind of signals em 
ployed or by the mode and apparatus by which 
the signals are transmitted aud recorded. In 
some telegraphs of this description the letter. 
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aro represented by compound signals formed 
by successi ve passages of the electric current 
separated by intervals ; or these two modes are 
combined. Iu other telegraphs all the letters 
have been represented by simple signals or 
single passages of the electric influence with- 
out regard .to their duration, and the different 
fhe signals. are indicated by 
the different positions which the members of 
the recording apparatus occupy at the time 
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tne muscular efforts of other operators eui* 
ployed at the same time, may be transmitted 
to the same main conductor, either iu the same 
or in opposite directions. 

Myinvention is based upon the circumstance 
that, practically speaking, no sensible portion, 
pr at best an extremely minute portion, of the 
tune employed in working a signalizing-tele- 
grapk is consumed in imparting the electriciD- 
flnence whioh is the agent of communication 
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the signalizing principle, asmany operators are 

pat to work as there are messages to be si- 
multaneously transmitted, and as each oper- 
ator requires the exclusive use of a main con- 
ductor extending from station to station, there 
must be as many main conductors as there are 
operators at work at the same time. 

The object of my invention is to enable two 
or more operators to be simultaneously em- 
plOyed in telegraphing different messages bv 
signalizing along the same main conductor or 
wire of communication, aiid to permit each 
operator to work as fast as bis manual dexter- 
ity will permit, so^ that, although many oper- 
ators may be. required to make the necessary 
muscular efforts or distinct voluntary acts to 
transmit the signals representing many differ- 
messages, either in thd same or in ’oppo- 
site directions, alt these signal wilt proceed 
along one common wire of communication or 
mam conductor, and will be indicated or re- 
corded^ at the places where they are received 
with the same distinctness and with the same 
speed that they would be if each operator at 
work at the time was furnished with a distiuct 
and exclusive main conducting- wire. 

My invention, consists in constructing and 
operating telegraphic apparatus in such, man- 
ner that, the electric current representing each 
different sisrnal mav be tra.fSrrfittSd to the main 


1. 0 */ LU LUO UlillU 

ccnductor or wire of communucatibiti in a prac- 
tically instantaneous manner; oPiu tlie form of 
an impulse or pulsation, hoWOvePfonga time 
is consumed by the opera tot 1 '®! making the 
muscniar bodily movemenj; forthepurpose, so 
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will be separated hy intervals of time depend- 
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provided the telegraphic apparatus be con- 
structed in such manner that so many differ- 
ent impulses representing distinct signals may 
be imparted- separately and. in, succession to 
either end of the main conductor and- corre- 
spondingly received, distributed, aud.indicat- 
ed or recorded at the other.end -thereof. iu 1 an 
intelligible manner. ., . 

Thitfinvention may be applied to practice in 
various modes, differing more or less- in, the ar- 
rangement and construction of the apparatus 
and in themodifications of electric action ap- 
plied. It is, however, essential to my inven- 
tion,. so far as my present experience extends, 
that a telegraphic apparatus embodying it 
.must contain a mean s by which the different 
eieqtnc impulses resulting from the actions of 
different operators .shall, be imparted in suc- 
cession to the common main conductor, so that 
.the unguises resulting from the action of one 
opbratqi- shall alternate with those of other op- 
erators .upon the.saine conductor, and it must 
also coptaif . a means by which the different 
®‘ e bt nc ,iiiijppj!ses thns successively imparted 
to the mam cotoduptor shall be received theje- 
, and in the same succession in 

which they wpi;p imparted to.it, and.that .they 
shall be distinguished from each other, so that 
each may hb.sppprqgriated to reconstruct the 
particular ravage qf ,which it forms a part. 
~~ e a * W. . apparatus, is driven 
should be atleagtpqn^lto the sum or number 
of the muscniar efforts which the different op- 
erators employed can i make in signalizing in a 
given period of time, o Thus, if an operator can 
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time, the apparatus should at least be capable 
of making eight changes of electric connection 
per second, and practically it shonld be driven 
faster than this rate. 

A simple mode of applying this improve- 
ment to practice and for illustrating the prin- 
ciple of the invention is represented in the ac- 
companying drawing, in which are shown two 
peudnlums situated at the opposite ends of a 
telegraphic coudncfor, 0 C, and - supposed to 
be actuated by clock-work or other, suitable 
means, so as to move in harmony, or, in other' 
words, to vibrate from k to k as nearly as_ pos- 
sible together in position and in time of vibra- 
tion. 

1 At Btation A is the staudard-pendulnm or 
chief station in reference to station B or other 
dependent telegraphic stations. 

D D are the pendulum-rods with their balls 
or weights. 

E are the prolonged ends of the penduluin- 
rods, which should be made longer in propor- 
tion than represented in the drawings. 

F are very flexible springs united to the pro- 
„ E; longed ends of the pendnlnm-rods. 

’ P It P and P S F are two grooves or path- 
ways, so made that the springs F shall move 
in... grooves PSP when the pendulums 
nf^ei: the vibrations in moving from left to 
rigfttVaiul shall fall into the grooves PEP 
when making the vibration in moving from 
right to’ left. 

G 0 O is the main conductor or wire of com- 
munication connecting the two telegraphic sta- 
tions A and B together. 

. L L are conductors extended in directions 
parallel with the paths. described by the ex- 
tremitiesof the pendulums, and connected with 
gronnd-plates and ground-wires x x. 

At K, station A, there are metallic points or 
edges, over which the spring F passes, touch- 
ing the surface each vibration, which points 
arc connected with the conductors L, and con- 
sequently arein electric communication with x. 

The groove P SPis made of anon-conduct- 
ing material, and the groove P E P at station . 
B is of metal aud in electrical communication 
with L aud x. 

Tbe spring F at station A, in moving in 
either of the grooves P E P or P S P, is kept 
in its path by an insulated or non-coiidnctiug 
guide. 

- z is a Leyden jar, a prime conductor of an 
.electrical machine or a galvanic battery, kept 
constantly charged or capable of givingagreat 
number of visible spai ks or electric pulsations 
per second on making or breaking the cleptrio 
circuit or line of inductive action. 

The main conductor G G C lias a metallic 
connection with thenppereudof the pendulum- 
rods, which arc also metallic, as well as their 
prolonged terminations, and are tliereforegood 
conductors of electricity. In this condition 
of things, whenever the spring' F at station A 
passes over tbe points K K in its vibration 
there will be an electric communication or cir- 


cuit from z to K, and thence through Land x 
to-the ground at -station A; also, from 2 to the 
metallic groove P B P at station B and totbc 
ground there, provided the pendulum _at sta- 
tion B is making its vibration from fight to 
left when the pendulum at station A. carries 
its spring F over the conducting-points K. ■ > 

H' and H ! at both stations are.signal-mak-' 
ing wires' or keys, and G' and-G* at both stit- .. 
tions are signal-receiving wires. The signal- 
- wires are to be supposed as numerous breach 
set as the numbers of different signals desired 
to be used— say not less than the letters of the 
alphabet. A smaller number is shown in the 
drawings for the sake of distinction. The in- 
ner extremities of all the signal-receiving wires 
are flattened, and reach into the grooves or 
pathways P S P'in snch a mauner that' .the- 
spring F shall tquch and glide over theflat-_ 
tened faces or ends of these wires in succession 
each time the pendulums move from left to 
right. The inner extremities of tbe signal- 
making wires, on the coutrary, stand a little 
off oat of the. grooves or pathways, bafr are 
mounted in snch manner that each may be 
raised by the pressure of the finger aud brought 
.into the line of the groove or pathway, to be 
touched by the spring F when the pendnlnxn 
swings from left to right. All these signal- 
wires are connected at their outer ends with, 
the conductors L L, but are free'and independ- 
ent at their inner ends. 

Tbe free ends of the signal-receiving wires 
may have a width of half an inch (more or leas) 
where F passes over them, but most not touch 
each other. The corresponding ends of the 
signalnnaking wires shonld be but an edge or " 
line, so that tbe signal-making wires can be 
touched by F but for a moment, while the Big- - 
nal-receiving wires will, be touched for a sensi- 
ble time by F in passing over them, by which - 
arrangement the necessity of absolute syn- 
chronism in tbe movements. of the two pendu- 
lums is avoided. Under these circa mstauces, 
if any one of the signal-making wires H' at 
station A be moved without breaking its elec- 
tric connection with L, so that the end F of the 
vibrating pendulum wiU come in contact with 
the end of the wire, a conducting-circuit or 
electric current, will be established for the mo- 
ment through the whole system of conductors, . 
for, as the pendulums are moved iu harmony, 
the corresponding pendulum at station B will . 
at that moment be in front of the gronp of sig- 
nal-receiving wires G' of that station. There- 
fore from the electric circuit existing for that - 
moment of contact there would be a spark 
visible or an electric pulsation upon tbe flat- 
tened end of that one of the signal-receiving 
wires at station B which corresponds with that 
one of the sigual making wires at the other 
station which may have been pressed upon 
aud.brouglit iuto the pathway of F. If, there- 
fore, all the signal-wires in each set are marked 
by aud signify the different -letters of^the al- 
phalet, the left-hand wire of each set being 
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marked a, the -next 6, next e, &c., then should 
ffl, ft, or e of a signal-making group, H', station 
A, be pressed upon so as to be touched by F, 
this act. will be known at, station' B by the ap- 
pearance of a spark on the end of that one of 
the signal-receiving wires a, ft, or c of group 
G',. station B, which corresponds to that wire 
which may have been so touched at station A. 
Thus- at will can any signal or letter be sent 
from station A to station B ; and during the 
operation of signal-making, by one person at 
station A to a second person at station B by 
the use of one set of wires, H', a third person 
at station -B, or the same person who receives 
the first message or set of signals from A, can 
telegraph in'reply to station A by making use 
of the set of signal-sending wires H' of station 
'B, in. a manner similar to that in which the 
wires of station A, before described, were used. 
The electric pulsations thus transmitted to the 
main conductor by the action of one operator 
ivill alternate, with- those transmitted to it by 
. the action of the other operator, and if the 
time of a double vibration of these pendulums 
is equal to the time necessary for conveniently 
making arid observing a signal, then by the 
rise of the four setsof signal-wires abovrinamed 
a person may send to or receive signals from 
or between the stations' A. and. B reciprocally: 
or four persons may be continually and simul- 
taneously employed in making and receiving 
signals at the two stations over a single main 
wire. The pendulums, in this example com- 
bine or connect, the main conductor with the 
sets of signal- sending and signal-receiving 
wrnes; making the circuit complete as often as 
a signal-sending wire is placed in a position 
to impart electricity to them, and breaking the 
circuit as often as sack signal-sending wire is 
passedin the movement of the apparatus. The 
pendulums thus constitute circuit-making and 
circuit-breaking apparatus, which, as before 
stated; are moved in harmony at the two sta- 
tionsj aud combine the main conductor with 
the Sets of signal-sending and signal-receivinc 
apparatus, -■ ' “•••■ 6 

The use of -the signal- wires above referred 
.to, as able to employ fotir persons in continual 
telegraphic intercourse will in no way inter- 
. fere with the'simultaueous employment of two 
or- four other operators using the other signal- 
wires on the right-hand half of the vibrations . 
.marked H* and G\ because the electric pulsa- 
tions resulting from the actions of the various 
operators at work will'be transmitted in sncces-. 
sion-to the main conductor, and will at the" 
same-time alternate with each other, and they 
will be correspondingly separate^ and distrib- 
uted at the opposite end of the conductor, so 
that the signal of any one operator will be im- 
parted tb the iriain wire during the short in- 
- tervalsof time occupied by the other operators 
in making the muscular efforts which are nec- 
essary to operate-tbeparticnlar signalizing ap- 
paratus. So, also, by lengthening out the ends 
of the penaulum-rods or increasing the abgu- 


lar motion of .the apparatns for circuit-making 
and circuit-breaking, or by causing them, to 
revolve in a horizontal circle instead of vi- 
brating, more space or places may be had for 
carrying on a much larger number of tele- 
graphic operations. 

At K, on the left-hand side of the standard- 
pendulum, there are two, metallio points or 
faces near together iu communication with L, 
and the groove P B P at station B is a me- 
tallic or conducting groove. By this arrang e, 
ment it can be known at station B when the; 
pendulum at station A is in motion -and the 
position 'of its vibration exactly determined, 
so that the peudulum'ht Bean be from time to 
time set in motion, accelerated, or retarded, in 
order to maintain that degree of synchronism 
in the action of the pendnlnms and similarity 
in positions which are necessary for the suc- 
cess of the telegraphic operations. When the 
pendulum at B is correctly timed iu its mo- 
tion there will be visible two spark's on the. 
left-hand extremity andone spark on the right- 
hand extremity of. the conducting-groove P 
B P at points K K, station B, equally distant 
from the center of vibration; but when this 
pendulum is not in its proper position or mo- 
tion these sparks will be seen at other places 
along tbegrooyo. Thfe pendulum, at station 
B may thus be kept adjusted to the motion of 
the regulating-pendulum by the appearance of 
sparks at K K; bnt this synchronism may be 
more perfectly maintained by nsing any of the 
known or snitable electro-magnets by which 
two pendulums or a system of pendulams have 
been or can be made to vibrate together, in 
which "case the metallic conducting - groove 
would not be required. ‘ . 

In the above description the electric spark 
from an electrical machine has, fon-simplicity, 
been choseu as the visible signal; but should 
it be desired to make signals by the hydro- 
electric current and the deflection of a needle, 
then each one of the signal-receiving wires, 
before uniting with the common conductor L, 
maybe lengthened out sufficiently to form the 
coil of a galvanometer. In this case the cur- 
rent passing through any one°of these wires 
can make itself known or the signal be indi- 
cated by the deflection of the needle of the 
galvanometer belonging to that particular sig- 
nal-receiving wire so signalized, or in° like 
manner these prolonged signal-receiviDg wires 
may each one inclose a bar of iron in place of 
a magnetic needle,. so as to have an electric 
magnet and keeper belonging to each one of 
these wires. Then the passage of the current, 
through any of the wires will, give magnetism. 
t(f the bar or actuate the maguet or its keeper, 
from which motion these signals may be per- 
ceived or recorded or printed In any conven- 
ient form. 

In the above description I have illustrated 
the nature of the 'invention by showing its ac- 
tion in connection with two telegraphic sta- 
tions; bnt it will be obvious to the skillful en. 
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gineer that divers stations and complex sys- 
tems of telegraphic lines of communication 
can be established on the same general prin- 
ciple. Moreover, in the above description I 
have supposed the signal to be transmitted 
along the main conductor by means of a posi- 
tive electric pulsation or by the establishment 
of an electric current over a main conductor 
previously unoccupied by an electric current. 
It will be obvious to the skillful engineer that 
a signal may be transmitted equally by means 
of a negative electric pulsation or by breaking 
an electric current previously proceeding con- 
tinuously over a main conductor. 

In the apparatus thus described the means 
by which tbeelectric circuit is madeand broken 
so as to impart the electric pulsations in their 
proper succession to the main conductor at one 
end of the line and the corresponding means 
by which theelecfriccircuitismade and broken 
so as to distribute the electrio pulsations at 
the other end of the main line and distinguish 
the different signals are moved in harmony; 
but these portions of the apparatus have no 
positive connection with the indicating or re- 
cording apparatus, and are not impeded or 
controlled by thelatter. Hence thesepOrtions 
of the apparatus move on under the same con- 
stant resistance; whether one or more opera- 
tors are at work, and will continue to move on 
under the same constant resistance if permit- 
ted to move while the line is not at work. This 
independent operation of the circuit making 
and breaking apparatus. with respect to the 
other accessories of the- telegraph is of great 
importance, as experience has proved to me 
that if the circuit making and breaking appa- 
ratus at either end of the line beretarded, even 
momentarily,!^ imposing upon it any irregu- 
lar work — as, for example, by connecting it 
with mechanism for recording or printing the 
signals — the motion of the apparatus will be 
affected to- such a degree as to render it diffi- 
cult to maintain the. harmonious or synchronal 
movement at the two stations. 

In the apparatus hereinbefore described the 
movement of the circuit-makiug and circuit- 
breaking apparatus is not stopped at the time 
of the transmission of the electric inilaence to 
or from the main conductor; but these por- 
tions of the telegraphic apparatus move on in 
a continnons manner, however lohga.time may 
be required by the indicating mechanism to 
render a signal visible to the eye or to record 
it. -.This portion of the In veution.is a new fea- 
ture in signalizing-telegrapfi'e, in which it has 
been customary to stop tbe movement Of the 
cirfcuit-making and circuit. breaking apparatus 
during the indication or recording of the mes- 
sage. 

It will also beuuderstoodthatthisinventiou 
is susceptible of an indefinite number of modi- 
fications or forms as respects tbe apparatus 
. employed in carrying it into use. Only such, 
therefore, lias been indicated as may be nec- 


essary for the distinct understanding- of the 
characteristic quality or natare of. this inven- 
tion which distinguishes it from all other ele9- 
tric telegraphs, -.- , 

I do not claim any particular mode of ob- 
taining the synchronism of the vibrations, nor 
confine myself to vibrations or any particular 
form of motion to produce the like effect, nor. 
the use of any particular means fof obtaining 
the electric action, nor the kinds - of signals, 
signs, marks, or recording, >nor particular 
modes of arranging the apparatus, leaving it 
to those who use my invention to employ such 
apparatus, whether vibratory, rotary, or oscil- 
latory, as they may deem best suited to ac- 
complish tbe objects desired under the differ- 
ent circumstances which may arise; but 

What I claim as my invention, and desire to 
secure by Letters Patent, is — 

1. Constructing and operating signalizing 
telegraphic apparatus in such manner that 
electric pulsations representing signals-resnlt- 
ing from' the actions of two or moire operators 
at work at the same time are imparted alter- 
nately and successively to a Single main con- 
ductor or wire of commnnicatioit and re- ' 
ceived therefrom and distributed in the Bame 
alternating succession, whereby a, single main' . 
conductor may bo made the instrument by 
which two or more operators can besiranlta- 
neously employed in sendiiigdiffertttt , mes«agee 
either in the same or in opposite directions, 
substantially as herein set forth. 

. 2.. Transmitting different electric Signals re- 
sulting from the actions of two or more oper- 
ators working at the time at the same, or op- 
posite ends of a single niain conductor by- 
means of a single main conductor, combined, 
with two or more sets of corresponding signal- 
sCndingandsignal-receivingcondnctors, which 
represent the different signals in use, and are 
appropriated to different operators by means 
of intermediate circuit -making and circuit- 
breaking apparatus, which are moved in har- 
mony at the signal-sending and signal-receiv- 
ing stations in such manner as to present 
themselves successively in all the positions re- 
quired to permit currents of electricity to be 
passed alternately through the corresponding _ 
members of the signal-sending and signal-re- 
ceiving conductors, whereby the apparatnsat 
each station can.at the same time bo employed 
in transmitting and receiving signals repre- 
senting messages, substantially as herein set 
forth. 

3. Transmitting electric pulsations toa main 
conductor and distributingthem from the same 
main conductor by two set's of circuit-making 
and circuit - breaking apparatus, which are 
moved in harmony with each other, but are 
moved by mechanism independently of the 
other portions of the telegraphic apparatus in 
suchananner that the -harmonious movement 
of the circuit-making and circuit-breaking ap- 
paratus at either end of the main conductor 
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is not impeded or controlled by the irregular 
movement of other pftrts of the telegraphic 
apparatus. 

4; Sending and receiving signals, as above 
stated, by apparatus so arranged and com- 
bined with the main conductor that in oper- 
ating the impulse that closes or opens thecir- 
cnit shall last bnt for a moment, while the con- 
tact maintained at the station where the sig- 
nal is. received shall last a longer period, so as 


"to obviate the necessity of exact synchronism 
in the movements of the mechanism at the two 
stations. 

In testimony whereof I have hereunto sub- 
scribed my name. 

HARRISON GRAY DYAR. 

Witnesses: 

j. Wilson Green, 

Wm. Lee Bennem. 
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